Introduction
Aspergillus spp. can cause a spectrum of disease in man, including allergic bronchopulmonary aspergillosis, and formation of aspergilloma in patients with pre-existing upper or lower respiratory tract disease. During neutropenia and other states of immunocompromise, Aspergillus spp. can become invasive, leading to local tissue destruction, haemorrhage, thrombosis, and/or widespread haematogenous dissemination. Invasive aspergillosis poses serious diagnostic and therapeutic problems, and is associated with a high morbidity and mortality.
We describe two patients with acute lymphoblastic leukaemia, who attained complete remission following inductive chemotherapy. These cases are remarkable in that invasive aspergillosis developed contemporaneously with recovery of bone marrow function, and underwent fatal progression despite normal peripheral blood neutrophil counts.
Case reports Case I
A 51 year old female presented in August 1989 with acute lymphoblastic leukaemia of T cell lineage. There was no evidence of central nervous system involvement, and she received induction chemotherapy according to UKALL Xa protocol (Table  I) . She was nursed in a single room without laminar air flow. Complete remission was achieved without incident. In mid-September 1989 she received early intensification (Table I) , and during the ensuing period of neutropenia developed oral and oesophageal candidosis, which responded to oral fluconazole.
At the beginning of October 1989 the patient complained ofpain around the medial aspect ofthe left orbit, overlying the left ethmoid sinus. The peripheral blood counts had partially recovered, but over the next 2-3 days she developed left proptosis, with an ipsilateral VIth and sympathetic palsy. The condition progressed to a complete external and internal ophthalmoplegia, and a central field defect. Computed tomography (CT) scan Four days later the patient developed two wellcircumscribed pulmonary lesions, one in the right mid-zone, and one in the left lung field just posterior to the heart. Two days after this she complained of severe headache, with dyscoordination of the right hand, and truncal ataxia. CT scan revealed evidence of left ethmoid, sphenoid and maxillary sinus consolidation, retro-orbital consolidation, and left cavernous sinus thrombosis. In addition, there were now several low density intracerebral lesions. The cerebrospinal fluid revealed neutrophilia 66 cells/mm3, no lymphoblasts, protein 1,350 g/l, glucose 1 mmol/l. Anti-fungal agents were continued. The patient's conscious levels progressively deteriorated over the next 2 weeks. A CT scan revealed a large intra-cerebral haemorrhage, and the patient died 2 days later.
Postmortem examination revealed the acute lymphoblastic leukaemia to be in complete remission. Examination of the respiratory system confirmed two areas of discrete consolidation as noted radiologically, culture yielded Aspergillus fumigatus. Examination of the head and neck revealed an inflammatory exudate involving the left ethmoid, sphenoid and maxillary sinuses, and the left retro-orbital space. Both cavernous sinuses showed inflammation, with involvement of the cranial nerves on the left. The left internal carotid was totally occluded by thrombus, associated with fungal invasion of part of its wall, and there was extensive infarction ofthe left cerebral hemisphere. There was more limited infarction of the right cerebral hemisphere, with intracerebral haemorrhage, presumably due to a mycotic aneurysm. There was a widespread basal meningitis associated with fungal infiltration ofthe subarachnoid vessels.
Branched septate hyphae were seen in the prepared sections. The overall appearance was consistent with the diagnosis ofaspergillosis. There was no evidence of non-septate hyphae that would have indicated significant involvement of a zygomycote. Case 2 A 22 year old male presented in October 1989 with a 10 day history of generalized illness. Clinical examination was unremarkable, but the peripheral blood demonstrated pancytopenia. The bone marrow aspirate revealed normal overall marrow cellularity, with a patchy increase of lymphocytes and plasma cells. The patient was initially managed with supportive measures, including red cell transfusion and broad spectrum antibiotics to cover a pyrexia of unknown origin. His condition improved, and the pancytopenia resolved spontaneously. The patient was discharged at the end of October, and remained well over the next 2 months, with a persisting mild neutropenia but otherwise normal peripheral blood counts.
At the beginning of January 1990 the patient again deteriorated with development of pancytopenia. The patient was diagnosed as suffering from acute lymphoblastic leukaemia on the basis of bone marrow morphology and immunophenotyping, and commenced on induction chemotherapy according to UKALL Xa protocol (Table I) . He was nursed in a single room without laminar air flow.
The patient was pyrexial for 24-48 hours around the start of chemotherapy, clinical examination, bacteriological and mycological cultures were negative, and ceftazidime and netilmicin were commenced. The patient was well until day 15, when he developed pleuritic chest pain at the right lung apex; clinical examination was unremarkable, as was the chest radiograph. No sputum was produced at any stage. A Pseudomonas sp. was identified from one blood culture, mycological cultures remained negative, and azlocillin was added to the antibiotic regime. On day 18 the chest pain persisted, the patient remained apyrexial and the clinical examination was unremarkable. The chest X-ray revealed evidence of right apical consolidation. Over the next 7 days, the pain settled, clinical examination remained normal, and the peripheral blood counts returned to normal. The right apical consolidation persisted, but on day 27 cavitation occurred. On day 30 the patient suffered sudden massive haemoptysis and died.
Postmortem examination revealed a large mycotic abcess at the apex of the right lung, lined by necrotic material, inflammatory exudate, and hyphae consistent with Aspergillus spp. There was erosion of at least one major branch of the pulmonary artery, with extensive haemorrhage within both the right pleural sack, and the bronchial tree. The remainder of the postmortem examination was remarkably normal, no other mycological investigation was carried out. The bone marrow revealed complete remission of the acute lymphoblastic leukaemia.
Discussion
Invasive aspergillosis is primarily a disease of the immune-suppressed patient.' Recognized high-risk groups include bone marrow, renal, liver and heart transplant recipients,2 and patients undergoing induction chemotherapy for acute leukaemia3 and other haematological malignancies. The disease has also been described in patients with diabetes mellitus, burns, chronic granulomatous disease, and acquired immunodeficiency syndrome.4 Occasional cases have been described in patients with normal immune function. 5 Aspergillus secretes an acid protease which allows it to breach most natural barriers, including cartilage and bone. It displays marked angiotropism; vascular invasion can lead to haemorrhage, thrombosis or haematogenous dissemination.
Studies in man,6 and in experimental animal systems7'8 have emphasized the predominant importance of prolonged neutropenia, neutrophil dysfunction and prolonged treatment with corticosteroids as factors predisposing to tissue invasion. Patients with acute lymphoblastic leukaemia undergoing current standard intensive chemotherapy regimes experience periods of neutropenia lasting at least 10-14 days, and receive up to 6 weeks of high-dose steroids.
A prominent feature ofthe two cases we describe is the appearance and progression of tissue invasion contemporaneous with the recovery of peripheral blood neutrophil counts. Clinical studies on patients following allogeneic bone marrow transplantation have shown that, although neutrophil counts usually recover within 2-3 weeks of the transplant procedure, neutrophil function -as reflected by chemotaxis, superoxide production, and phagocytic bactericidal activitycan be defective for several months.9 It is unknown whether patients receiving standard intensive chemotherapy are similarly affected.
There is experimental evidence to suggest that Aspergillus conidia in resting phase is relatively resistant to neutrophil killing due to suboptimal stimulation of neutrophil migration, phagocytosis and degranulation,'°and that the organism may achieve this by opsonization with heat-labile serum components." In addition, Aspergillus is a constitutive producer of catalase, an enzyme which destroys superoxide anion and hydrogen peroxide, and may attenuate neutrophil generation of highly reactive chlorinated oxidants in phagocytic vesicles and at the extracellular aspect of the plasma membrane. 12 We feel that in these patients the prolonged periods of neutropenia and steroids were sufficient to allow aspergillus infection to become established, whilst neutrophil function on marrow recovery may have been insufficient to control the infection. Indeed, the development of a tissue inflammatory reaction with liquefaction of damaged tissue may, in this situation, paradoxically augment fungal invasion and dissemination. '2 In summary, although aspergillus infection is often considered in transplant recipients, it should not be forgotten as an important cause ofdisease in other groups. In those patients undergoing routine intensive chemotherapy for acute leukaemia, quantitative recovery of peripheral blood neutrophil counts does not assure control of aspergillus infection, and indeed the disease may progresss despite marrow recovery and intravenous anti-fungal agents.
We feel that the effects of routine chemotherapy regimes on neutrophil function, the defensive strategies adopted by Aspergillus, and the potentially adversive affects of neutrophil recovery on areas of existing tissue damage are all areas which would repay further study.
Introduction
Hypercalcaemia, a rarely recognized complication ofacute viral hepatitis has been reported in association with acute non-A non-B hepatitis and attributed to virus-induced cytokine production.' Acute primary hyperparathyroidism (parathyroid crisis) has been described as an unusual form of hyperparathyroidism characterized by life-threatening hypercalcaemia2 and has not previously been reported in association with viral hepatitis.
Case report A 71 year old man was admitted with a 3 week history of anorexia, nausea, vomiting, malaise, fatigue, arthralgia, myalgia and polyuria. A benign gastric ulcer and reflux oesophagitis, confirmed endoscopically, had been diagnosed 9 months previously and successfully treated with ranitidine 150 mg twice daily for 8 weeks. There was no history of transfusion with blood or blood products, homosexual contact, alcohol abuse, hepatotoxic drug ingestion, recent foreign travel, ingestion of antacids, lithium, thiazides, vitamin D or calcium-containing preparations. At presentation physical examination revealed jaundice and hepatomegaly in the absence of stigmata ofchronic liver disease.
Results
Investigations revealed a serum albumin of 33 g/l (normal range: 35-50), bilirubin 85 mmol/l
